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1. SCOPE

The present document contains the |
CGS in terms of:

Shipmentihandling
Storage

Operation
Maintenance

e & * &

nformation needed to correctly use the ECAL TCS hardware developed by

For technical details on ECAL TCS hardware refer fo the applicable and reference documentation

2. DOCUMENTS

' 24. APPLICABLE DOCUME

NTS

AD Document Number Issue/Date Rev. Title/Applicability
1 AMS02-TN-004-CGS 5 02/03 nfa
12005
2 1/020/03/0 nfa 14/05 nfa
: 12003
2.2 REFERENCE DOCUMENTS
RD Document Number Issue/Date Rev. Title/Applicability

1 [AMS02-TN-CGS-007

Issue 2, 30/11/2005

AMS 120VDC and 28VDC HEATERS
DESCRIPTION

2 |RICSYS-IC-CGS-001

Issue 1, 04/05/2007

S

ECAL THERMAL CONTROL SYSTEM
INTERFACE CONTROL DOCUMENT

3 |RICSYS-TN-CGS-002

issue 1, 14/05/2007

~—

ECAL HEATERS AND
THERMOSTATS INTEGRATION
DESCRIPTION
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3. ACRONYMS

AD Applicable Documents

AMS Alpha Magnetic Spectrometer (experiment)
CGS Carlo Gavazzi Space

ECAL Electromagnetic Calorimeter (detector)
HW Hardware

IF Interface

D ldentification

MILI Multi Layer Insulation

N.A Not Applicable

PDS Power Distribution System

RD Reference Documents

RICH Ring Imaging Cherenkov {Detector)
TCS Thermal Control System

ToF Tire of Flight {Detector)

VDA Vacuum Deposited Aluminum
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4. ECAL TCS HARDWARE IDENTIFICATION AND DESCRIPTION

The ECAL thermal hardware is composed of:

s 4 radiators-mounted hardware, namely :
o Chotherm stripes to enhance conduction at radiators mechanical interfaces
o Silver Tefion Tape on radiators external faces
o Body-mounted kapton film heaters

o Thermostats, to be mounted on the ECAL BACK panels

e 4 MLI biankets, to be positioned on the fixation flanges, in between the radiators.

L In the following picture the radiators are displayed. For further information, see RD2,

Figure 4-1. ECAL radiator, with heaters installed.
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4.1 ECAL MECHANICAL INTERFACES

The ECAL radiators mounted hardware is installed on the ECAL aluminum radiators according to RD2 and RD3.

The aluminum radiators are then installed on the ECAL Detector using its mechanical interfaces:

e on the upper and lower rows of bolts onto the ECAL detector back panel, with 18 + 18 bolts provided by INFN-
Pisa _

« and to the EIB electronic boards support frames through bolts on the central part of each radiator, with 4 bolis
per EIB rows, provided by INFN-Pisa

Radiators differ according to the number of EIB support frames they are interfaced to, which is in its turn a
consequence of the total number of PMT on the ECAL side; we shall address to 4 Rows {4R) radiators, and 5 Rows
(5R) radiators, according to the number of PMT rows on that ECAL side.

4R radiators shall have 2 EIB holts rows, and therefore 2x4 = 8 holes
5R radiators shall have 3 EIB bolts rows, ._and therefore 3x4 = 12 holes

EiB frames
mounting
interface

EIB frames

Back Panel
lower mounting
interface

Figure 4-2: ECAL radiators (4R radiator) mounted on back panel and on EIB frames

Questo documento contiene informazioni di proprieta di CARLO GAVAZZI SPACE SpA: Tuti | diritti sono riservati
All information contained in this document are property of CARLO GAVAZZ! SPACE SpA. All right reserved.




‘porsasad bl iy "wds 3OVdS IZ.

ZVAVD OTHYD 40 Auadosd a1e Jualinoop sy} Uj poLIBILIOD UOJBLLIOJU I
(JEAIBSL OUOS UIP | MNY WS JDVdS IZZVAVO OTIVD Ip gletidoid 1p oz

BLLIOUT SUSIUOD OJUSWNOOP 0JSaNy)

SOUIS 129 WBLIOYD ‘S@IBLIBIUI [EOIUBLHIBW 8S3L] Iy *(pal Ul peyblyby) sppued yorg pue sauLry g 0] Sedepa)Ul [edleyddsW

‘pajjejsur ee

(apis smoJ ) siojepel TyDF ‘g inbld

Z R R
_ e e 1 .

S0BMOIU
Buyunowl
sawe)  gig

R L T TR,

Tmﬂm, Jouvr, ,mﬁﬁmnm._

[pued

&

saoellajul
Bununow
soeg

= \nx«wxwx&uwnx«wymv&x«n&w&xmm&wy»&v&awww\yx$axﬁwweywuxmwwwwwwwﬁw&wxw \\\\

R e G A I LR

gx Uy JoreTped

Lo o

LOOZISOIIL oo

€£00-SOD-VIN-SASOIY

obeq
euibey

:8nssy
zip3

N 200
00q N

IYNNYIN IONVNILNIVW ONY NOILYHIO ‘FOVHOLS 'ONIMANYH SO1 o3

wdsAg HO

Ydg SOVAS 1Z2VANS OUVD




DanIosal 1YBH 1Ty VIS JOVS IZZVAVO O TV 40 Auodoid eie Juswinoop Siyj uj paUIBIU0D UOHRULOJU! [y

“JjeAissis 0UoS P | N S S0VAS IZZYAVO OTVD P gjeudaid ip (oizeuniojul SUSUOD ojuawinoop oseny

‘es1d-N4N] JO Anliqisuodses ey Japun jng ‘sBieyo SHO UL 10U st jpUed oed TvD3) 8y} uo siojelpel TyOT et Jo uoneiBajul [EOIUBLOSII S L

pajeISUl ole SAu)s 1794 ULIBYIOYD ‘Seseualll feoluayoew asay} Jy “sjeued yoeg pue sewey gi3 0] SeIBLBJU] [BOIIBYISU (apis smot §) stoteipel Ty ‘b ainbld

R R o L L T A e T

aoepaul
Bununow

sswey Qi3 iz

i \\\m\\\\\\\vu\v\\\\\\\wv.u\\\kg.\\\\\\\ﬁxv\x\\\\\\wv_\\\\\m\\\,ﬁx\\\\\\\\\ PAAISIS AL SIAIIL. |

mem_ SBUUT JTIETPEY _

R AR R T Nﬁx\\x\\\x&; leuEd

saoeel
Bupunow
yoeg

T A A T T A RIS SIS %w&\\\&\www\\\%&&w\\kﬁ_

SO I TSI T IS IO AR

o b= - oag
gX U5 JOIPIpRY
P L, _oed ydg OVdS [ZZVAVS OTIVS
P eulfed TYNNYAL ZONVYNIINIVI ONY NOLLYH IO "OVHOLS 'ONFIANVH S04 Tv03

01edg onsst

NOQN_‘_WO\@—\ eleq L ZIpg

N 20a .

€00-SOD-VIN"SASOR 904

wolsAs HOIY




N

RICH System

' N° Doc:
Doc N°®;

Ediz:
Issue:

ECAL TCS HANDLING, STORAGE, OPERATION AND

CARLO GAVAZZ! SPACE SpA MAINTENANCE MANUAL

Pagina
Page

RICSYS-MA-CGS-003

12

Data:

Date:

di
of

16/05/2007

17

Thermostats shall be glued onto the back panel structure, in the location shown in the figure below.

2 thermostats per
Back panel

(driving 4 heaters
on radiators)

Figure 4-5:location of the thermostat (main and redundant) on the back panel.
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4.2 ECAL TCS ELECTRICAL INTERFACES

ECAL Heaters and thermostats are cabled according to the wiring scheme reported in .RD 3.

2 independent heater lines are provided (in fact, each heater is a dual element and hosts 2 heating circuits). This
aliows power supply from the 2 AMS-02 lines, named A and B. The two heater circuits are also labeled as Main and
Redundant circuits.

Heater leads are suitably labeled to allow their identification. The labeling of the heaters line is reported in RD3

ECAL heaters nominal feeding voltage is 120VDC. Heaters have been designed to operate within the input voltage
range 113VDC to 126VDC.

In any case during the nominal life of the hardware (storage, during testing and operational), the input voltage of
the heaters shall be always kept below 126VDC.

Questo documento contiene informazioni di proprieta di CARLO GAVAZZI SPACE SpA: Tutti i diritti sono rigervati
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5. SHIPPING\HANDLING AND STORAGE

During the handling of the TCS HW through its own transportation container prevent eccessive mechanical loads,
according to standard space hardware transportation loads.

e Prevent damage and shock to the equipment during transportation.

The following environmental conditions shall be kept during the whole period of transportation:
« Temperature: -20 + +50°C

e Humidity: 20 + 98 %

e Pressure: 959 + 1048 mbar.

The transport container shall not be left for more than 15 minutes when not kept in this type of environment.

The transport container shall not be exposed to direct sunlight or rain.

Desiccants shall be used to preserve the required level of humidity. Silica gel shall be completely enclosed inside its
dedicate packet in order to avoid any contamination with flight hardware.

Cushioning material must be used between the units and the outer container. The cushion material:

« Shall avoid the movement of the unit inside the container

¢ Shall reduce shocks on the unit

« Shall be made of materials which do not deteriorate or disaggregate, avoiding contamination of the unit.
¢ Shall avoid scratches or physical damage to the unit.

The ECAL TCS hardware must be always shipped and stored inside a container able fo protect the hardware from
unwanted contact with external objects that can damage the surfaces. The container must guarantee sufficient
cleanliness and the hardware must be wrapped in antistatic envelope. The same applies if the hardware is
temporary stored outside the container. In this case the environmental and cleanliness conditions must be as
foliows:

During storage inside
envelope

Storage temperature in the 20+/-10 °C (-20++50°C during transportation)
Storage humidity 40-70 %RH (20 + 98 % during transportation)
Cleanliness level Visibly clean

The personnel who are in charge of handling and transportation of the hardware shall be skilled personnel for
handling of space qualified hardware. :

During installation, and in all following phases, special case must be paid in order not to
damage the exposed silver Teflon tape on the radiators. !

Silver Teflon Tape shall be suitably protected as far as possibl, to prevent aages and|8
scratches on its surface. It is recommended fo install over it a removable protection (e.9.Hd
protective transparent film (space qualified) or mechanical protection. In case a removablef

protection is installed on the radiators tape, a label “REMOVE BEFORE FLIGHT” shall be clearly|

Questo documento contiene informazioni di proprieta di CARLO GAVAZZI SPACE SpA: Tutti i diritti sono riservati
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positioned and made visibie on it.

Extract TSC hardware from the transport container in at least a visibly clean area (Class

100.000 preferred)
Wear gloves
Wear overall headgear and shoes cover suitable for the cleanliness level of the room and
appropriate to aveoid ESD

o Utilize wrist lace connected to the ground
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6. PRODUCT OPERATION (GROUND) AND LIMITATIONS

Units operations for ground activities have to be performed only by skilled personnel and run in a clean room area
(class 100000) and at standard ambient operation:

1. Temperature 22°C £ 3°C
2. Relative Hurnidity 50% & 10%
3. Pressure Ambient +1mbar

For operation during test and flight refer to applicable test and flight operation procedures.

Unless otherwise specified apply the following operational fimitations:

Never feed the heaters with a voltage larger than 126VDC

It is recommended to power the heaters only after they have been connected to their terminal
blocks, unless it is strictly necessary to power single patches individually. g

For MLI operation special care must be applied to avoid MLI layers damage.

-~
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7. MAINTENANCE

The delivered hardware, once stored and handled according to the present document does not require on ground
maintenance.
In case cleaning activity is requested use only isopropy! alcohol and cleaning fowels

Never use on the delivered hardware aggressive cleaning tools.

Use only isopropyl alcohol for cleaning
Perform regular visual inspections and in case of detected anomalies contact the supplier.
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